Abstract. Calculation of compressed footings settlement is one of the most vital tasks of soil mechanics. The calculation method of layer-by-layer addition, which recommended by current regulations and used in structural engineering practice, is most suitable for determining the settlement of foundations with an area of less than 50 m 2 . The authors prove that it's possible to apply the one-dimensional problem of soils compression seal theory to the calculation of the settlement of large foundation plates. The proposed method of determining the settlement of large foundation plates makes the calculations simpler. There are examples of comparable calculations using the existing and proposed methods.
Introduction
Currently in design practice, to calculate the deformations of soil footing, in most cases the theory of linearly deformed half-space is used. It is based on the assumption that the stress propagation zone deep into the soil body from the load applied to the surface is not limited and goes to infinity. However, at great depths the stress of the overlying soil layers' own weight significantly exceeds the additional stress of external load. Therefore, we can assume the following: at a certain depth the soil is already so much compressed by the load of its own weight, that a slight increase in total stress due to the load of a building practically does not cause any additional soil compression. For this reason, in the majority of methods for calculating settlement the thickness of the compressed soil body under the foundation is limited by the layer, under which soil deformations are considered to be minor, and therefore they may not be taken into account. In such a case the compressed width is regarded as the active zone of the soil body under the foundation base, in which the most significant share of the settlement deformation takes place. An analysis of different methods for calculating the compressed width's depth, based on the theory under consideration, was made by Professor P.A. Konovalov [1] . The resulting dependences of the changes in the depth of the active zone's bottom boundary on the foundation's width, obtained using several different calculation methods, are shown on As seen from the graphs presented in Figure 1 , the results of the calculation of the compressed width's depth very much, and it's impossible to choose one particular method. Therefore, let us consider in more detail the methods described in SP 22.13330.2011 [2] , which is the current normative document.
According to the current normative document [2] , it is recommended to calculate foundation settlement, considering the footing as a linearly deformed half-space, here it is meant that a certain layer is compressed (referred to below as the method by K.E. Egorov [3] ).
Also settlement calculation is done using the layer-by-layer addition method (referred to below as the method by N.A. Tsytovich [4] ), which has got the following assumptions:
• the calculation of settlement is made for the central point of the foundation, taking into account axial compression stresses; • the compressed layer is defined as the distance from the foundation base to the point in the soil body, at which the certain defined ratio of compacting and overburden pressure values is met;
• the compressed layer is divided into elementary layers, and the compression seal principle is applied to each of these layers;
• the compression of the elementary layer of soil takes place under the pressure of the building, net of the existing overburden pressure.
The term "compacting pressure", or "overpressure", applies in case the foundation has got some laying depth. When this occurs the value of the pressure of own weight of the soil excavated to the foundation base is deducted from the actual pressure of the building on the foundation base. This is expressed by the formula (1) To apply the principle of one-dimensional soils compression seal to calculate the settlement of large foundation plates it's necessary to prove the following:
• under the plates there's compressed width of insignificant depth;
• compacting pressure is uniformly distributed along the layer height over the entire area;
• uniformly distributed load under the plate extends sideways to infinity. The size of the compressed layer, according to N.A. Tsytovich [4] , is defined as the distance from the surface of load application to the point (horizon), where such load is equal to zero.
According to the theory of linearly deformed half-space, the stresses in the half-space attenuate at infinity.
However, in reality, the impact of the load of the building is over at the depth (on the horizontal plane), where such load is balanced by the weight of excavated soil, which is expressed by the formula:
If the foundation has got some definite laying depth, the formula changes to:
Thus, the soil body the width of which is z will experience the compression caused by the actual load P applied to the surface, and in this case the width z can be called the compressed width.
Since all foundations are designed with the laying depth d given in advance, the value of the compressed width is found from the expression:
To prove the uniform distribution of stresses along the height of the linearly deformed layer, let's consider the well-known solution of the theory of elasticity for stresses under round rigid stamp [4] : 
Where at r=0 (under the foundation's centre) the formula changes to:
For distributed load, which extends sideways to infinity and passes through a large foundation plate, the latter's width in the calculation is taken as an infinite value. After substituting R=f fв in formula (5) we get the stress values, similar to formula (6):
The comparison of formula (6) and formula (7) demonstrates the uniform distribution of compacting pressures along the layer height under the entire area of the plate, which proves one-dimensional soils compression seal of the compression width.
The above-given proof allows using the formula of the one-dimensional problem for large plates [4] :
Examples of calculations
As an example of using the one-dimensional problem of soils compression seal theory for large foundation plates calculation, below we give the calculations of settlement of two foundation plates under a 10-storey apartment building in the city of Samara. 
